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DETAILED ACTION 



Specification 

1. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. It is suggested that the title 
be changed to "Double sided flat panel display". 

Claim Objections 

2. Claim 20 objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 20 is exactly the 
same as claim 10 upon which it depends, and therefore fails to further limit the subject 
matter of claim 10. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-2, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukumoto et al. (Japanese Application # 07-244267, Disclosed in IDS submitted on 
12/17/2004, copy also submitted on this date) in view of Lee (US Patent # 4,975,691). 

As for claims 1 , 2, and 1 8, 
Fukumoto et al. teaches: 

A display apparatus comprising: a display panel whose display can be observed from 
either side thereof; (Fig. 1 , # 1 ). 

A display control means (Fig. 3) for displaying a regular image and a mirror image 

observed from one side of said display panel (Paragraph [0005]). 

A pair of liquid crystal shutter means (Paragraph [0012], Fig. 1 , # 3, 4) disposed in such 

a manner as to sandwich said display panel (Paragraph [001 1]). 

A liquid crystal shutter control means (Fig. 1 , # 7) for, while controlling the opening and 

closing of the liquid crystal shutter means on said one side in synchronism with the 

regular display by said display control means, said regular display being observed from 
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said one side, such that said regular display can be observed, opening and closing the 
liquid crystal shutter means on said other side in synchronism with the mirror display by 
said display control means, said mirror display being observed from said one side, such 
that the regular display can be observed on said other side and for controlling the 
opening and closing of said pair of liquid crystal shutter means such that said pair of 
shutter means do not open simultaneously (Paragraph [0015-0016]). 

Fukumoto et al. does not teach: 

A display control means for displaying a regular image and a mirror image observed 
from one side of said display panel on said display panel in each unit scan period based 
on one field unit or one frame unit" or "said display control means comprises a scan 
inverting circuit for inverting the direction of a horizontal scan on said display panel in 
each frame or each field" 

However, Fukumoto et al. asserts that this operation was well known in the art, so the 
details were omitted from the specification (Paragraph [0017]). 

Said liquid crystal shutter control means controls switching of the opening and closing of 
said pair of liquid crystal shutter means in response to an output from said scan 
inverting circuit. 

However, Fukumoto et al. discloses that any source can be used to trigger the shutter 
control means to switch between the shutters (Paragraph [0024]). 
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Lee teaches: 

A scan inversion symmetric drive circuit (Fig. 1) for driving an electroluminescent 
display panel (Col. 1 , lines 6-9, Fig. 1 , # 1 1 0) which is capable of displaying a regular 
image and a mirror image observed from one side of said display panel on said display 
panel in each unit scan period based on one field unit or one frame unit by inverting the 
direction of a horizontal scan on said display panel in each frame or each field (Col. 3, 
line 67 - Col. 4, line 9). 

Therefore, since both Lee and Fukumoto et al. are in the same field of endeavor, and 
because Fukumoto et al. asserts that the driving technique was well known, and that 
any source can be used as a trigger to switch the shutters, at the time of the invention, it 
would have been obvious to one of ordinary skill in the art to use the display panel 
driver in Lee to drive the display panel in Fukumoto et al. to enable display of regular 
and mirror images in each scan period. It would further have been obvious to control the 
shutters in Fukumoto et al. based on an output signal from the signal inverting circuit in 
Lee, enabling the shutter control means to control the opening and closing of shutters in 
synchronism with the switching of the display period by the display control means. 

As for claim 18, 
Fukumoto et al. teaches: 

A terminal apparatus comprising the display apparatus according to claim 1 
(Paragraphs [0020-0021], Fig. 3). 
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6. Claims 3, 15, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukumoto et al. (Japanese Application # 07-244267) in view of Edwards (US Patent # 
5,717,412), and further in view of Kanemori et al. (US Patent # 5,164,851). 

As for claims 3, 1 5, and 1 6, 
Fukumoto et al. teaches: 

A display apparatus comprising: a display panel (Fig. 1, # 1) having a first display 
surface (Fig. 1 ,# 5) and a second display surface (Fig. 1 , # 6) and capable of display 
from both surfaces, namely, said first display surface and said second display surface, 
wherein display can be observed from either side of said display panel (Paragraph 
[0005]). 

A first shutter means (Fig. 1 ,# 3) and a second shutter means (Fig. 1 , # 4) which are 
formed by liquid crystal panels (Paragraph [0012]) disposed on said first display surface 
and said second display surface, respectively, in an opposing manner as to sandwich 
said display panel (Paragraph [0011]). 
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A display control means (Fig. 3) for performing display control of a first display observed 
from said first display surface side and a second display, which is different from said 
first display, observed from said second display surface side (Paragraph [0005]). 

A liquid crystal shutter control means (Fig. 1, # 7) for controlling said liquid crystal 
shutter means (Paragraph [001 4]). 

Fukumoto et al. does not teach: 

A display panel having a plurality of picture elements, that perform display based on an 
input signal, each picture element including a plurality of display elements as a single 
unit, said display panel being capable of display on both surfaces using a picture 
element at a selected location. 

Wherein said first liquid crystal shutter means and said second liquid crystal shutter 
means are capable of opening and closing for a single picture element, a plurality of 
picture elements, or for each said display element. 

Wherein the control of the opening and closing of shutters are performed such that the 
display picture elements on said second surface side are screened while transmitting 
the display picture elements on said first surface side by said second shutter means 
upon said first display, and such that the display picture elements on said first surface 
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side are screened while transmitting the display elements on said second surface side 
by said first shutter means upon said second display. 

Kanemori et al. teaches: 

A display panel having a plurality of picture elements (Col. 1 , lines 21-25, Fig. 3, # 40), 
that perform display based on an input signal (Col. 1 , lines 25-28), each picture element 
including a plurality of display elements (Fig. 3, # 41 1, 42) as a single unit (Fig. 3, # 40), 
said display panel being capable of display on both surfaces using a picture element at 
a selected location (Col. 1, lines 21-25). 

Kanemori et al. further teaches that a liquid crystal display device such as the first and 
second shutters in Fukumoto et al. and the instant application, can also have a plurality 
of picture elements (Col. 1 , lines 21-25, Fig. 3, # 40), that perform display based on an 
input signal (Col. 1, lines 25-28), each picture element including a plurality of display 
elements (Fig. 3, # 41 , 42) as a single unit (Fig. 3, # 40). This would enable the first and 
second liquid crystal shutter means to open and close for a single picture element, a 
plurality of picture elements, or for each said display element. It would also enable the 
Liquid crystal shutter controller to control the opening and closing of shutters such that 
the display picture elements on said second surface side are screened while 
transmitting the display picture elements on said first surface side by said second 
shutter means upon said first display, and such that the display picture elements on said 
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first surface side are screened while transmitting the display elements on said second 
surface side by said first shutter means upon said second display. 

Therefore, since both Kanemori et al. and Fukumoto et al. are in the same field of 
endeavor, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the display device and shutters in Fukumoto et al. with the 
display panel and the liquid crystal display device in Kanemori et al., to enable higher 
resolution, gray-scale ability, and one-to one addressing correspondence between the 
display panel and the shutters. 

Fukumoto et al. in view of Kanemori et al. does not teach: 

Said liquid crystal shutter control means controls said liquid crystal shutter means such 
that a regular image can be observed simultaneously from both surfaces of said display 
panel: 

Edwards teaches: 

A liquid crystal shutter control means (Fig. 1 , # 28) for controlling a first liquid crystal 
shutter means (Fig. 1, #20), and a second liquid crystal shutter means (Fig. 1, #22) 
such that during a first frame the first shutter transmits a first image while the second 
shutter blocks the first image, and during a second frame the second shutter transmits a 
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second image while the first shutter blocks the second image, all happening at a 
frequency high enough that the images appear to be displayed simultaneously (Col. 1 , 
lines 23-47). 

Therefore, since both Edwards and Fukumoto et al. disclose a display using a pair of 
liquid crystal shutters controlled by a liquid crystal shutter controller, and because they 
are in the same field of endeavor, at the time of the invention, it would have been 
obvious to one of ordinary skill in the art to modify the pair of liquid crystal shutters and 
the liquid crystal shutter controller in Fukumoto et al. with the pair of liquid crystal 
shutters and the liquid crystal shutter controller in Kanemori et al., to enable the double 
sided display in Fukumoto et al. to appear to simultaneously display an image on each 
side. Moreover, switching the shutters at a high rate of speed is analogous to 
multiplexing of the image data, allowing for more data to be displayed at any given time. 

7. Claims 7, 8, 9, 10, 13, 14, 19, 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukumoto et al. (Japanese Application # 07-244267) in view of 
Kanemori et al. (US Patent # 5,164,851 ), and further in view of Lee (US Patent # 
4,975,691). 

As for claims 7-1 0, 1 3-1 4, and 1 9-20 
Fukumoto et al. teaches: 
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A first liquid crystal shutter means (Paragraph [0012], Fig. 1, # 3) and a second liquid 
crystal shutter means (Paragraph [0012], Fig. 1 , #4) disposed on said first display 
surface side and said second display surface side, respectively (Paragraph [0011]). 

A display control means (fig. 3) for performing display control such that a first display 
observed from said first surface side and a second display observed from said second 
surface side can be viewed as the same display (Paragraph [0005]). 

A shutter control switching circuit (fig. 1 , # 7) for controlling the opening and closing of 
said first shutter means and said second shutter means (Paragraph [0014]). 

Fukumoto et al. does not teach: 

A display panel having a plurality of picture elements, that perform display based on an 
input signal, each picture element including a plurality of display elements as a single 
unit, said display panel being capable of display on both surfaces using a picture 
element at a selected location. 

Said first and second liquid crystal shutter means capable of opening and closing for a 
single picture element, or a plurality of picture elements. 

Said liquid crystal shutter controller capable of controlling the opening and closing of 
shutters such that the display picture elements on said second surface side are 



Application/Control Number: 10/518,410 Page 12 

Art Unit: 2609 

screened by said second shutter means upon said first display, and the display picture 
elements on said first surface side are screened by said first shutter means upon said 
second display 

Kanemori et al. teaches: 

A display panel having a plurality of picture elements (Col. 1, lines 21-25, Fig. 3, # 40), 
that perform display based on an input signal (Col. 1 , lines 25-28), each picture element 
including a plurality of display elements (Fig. 3, # 41 , 42) as a single unit (Fig. 3, # 40), 
said display panel being capable of display on both surfaces using a picture element at 
a selected location (Col. 1, lines 21-25). 

That a liquid crystal display device such as the first and second shutters in Fukumoto et 
al. and the instant application, can also have a plurality of picture elements (Col. 1 , lines 
21-25, Fig. 3, # 40), that perform display based on an input signal (Col. 1 , lines 25-28), 
each picture element including a plurality of display elements (Fig. 3, # 41 , 42) as a 
single unit (Fig. 3, # 40). This would enable the first and second liquid crystal shutter 
means to open and close for a single picture element, or a plurality of picture elements. 
It would also enable the Liquid crystal shutter controller to control the opening and 
closing of shutters such that the display picture elements on said second surface side 
are screened by said second shutter means upon said first display, and the display 
picture elements on said first surface side are screened by said first shutter means upon 
said second display 



Application/Control Number: 10/518,410 



Art Unit: 2609 



Page 13 



Therefore, since both Kanemori et al. and Fukumoto et al. are in the same field of 
endeavor, at the time of the invention, it would have been obvious to one of ordinary 
skill in the art to modify the display device and shutters in Fukumoto et al. with the 
display panel and the liquid crystal display device in Kanemori et al., to enable higher 
resolution, gray-scale ability, and one-to one addressing correspondence between the 
display panel and the shutters. 

Fukumoto et al. in view of Kanemori et al. does not teach: 

Wherein said display control means, while switching the display period of said first 

display and said second display, performs display control such that said first display and 

said second display have a relationship where they are substantially mirror images of 

each other upon viewing said first display and said second display from either said first 

surface side or said second surface side with said shutters open. 

However, Fukumoto et al. asserts that this operation was well known in the art, so the 

details were omitted from the specification (Paragraph [0017]). 

Wherein said display period, in which said first display and said second display are 
switched is a unit scan period based on a single field unit or a single frame unit. 
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A memory circuit for storing a data signal in each scan unit of said picture element 
based on said input signal. 

A scan driving circuit for providing a scan driving signal to said display panel in the scan 
order of each said scan unit. 

A signal inverting circuit for inverting the inverted scan signal outputted from said scan 
inverting circuit. 

A signal driving circuit for changing the output order of said image signal received from 
a memory circuit in each scan order, while outputting to the display panel an image 
signal that is used to perform a first image display by said scan order and a second 
image display by the inverted scan order based on an inverted scan signal at different 
times, based on said data signal stored in said memory circuit and the scan driving 
signal outputted from the scan driving circuit. 

A shutter switching circuit for controlling the opening and closing of said first shutter 
means and said second shutter means based on an output signal from said signal 
inverting circuit, wherein, upon alternatively displaying either said first display or said 
second display based on said image signal outputted from said signal driving circuit in 
each said scan unit, the display surface side on which display has not been selected is 
screened alternatively by said first or second shutter means. 
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Wherein said shutter control means controls the opening and closing of shutters in 
synchronism with the switching of said display period by said display control means. 

However, Fukumoto et al. discloses that any source can be used to trigger the shutter 
control means to switch between the shutters (Paragraph [0024]). 

Lee teaches: 

A scan inversion symmetric drive circuit (Fig. 1) for inverting the scan order in each said 
scan unit while driving an electroluminescent display panel (Col. 1 , lines 6-9, Fig. 1 , # 
110). Said scan inversion symmetric drive circuit capable of performing display control 
such that in each unit scan period based on a single field unit or a single frame unit, 
said first display and said second display have a relationship where they are 
substantially mirror images of each other upon viewing said first display and said 
second display from either said first surface side or said second surface side with said 
shutters open (Col. 3, line 67 - Col. 4, line 9). 

A memory circuit for storing a data signal in each scan unit of said picture element 
based on said input signal (Col. 25, lines 65 - Col. 26, line 3). 

A scan driving circuit (Fig. 1, # 130, 140) for providing a scan driving signal to said 
display panel in the scan order of each said scan unit (Col. 8, lines 26-31 ). 
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A signal inverting circuit for inverting the inverted scan signal outputted from said scan 
inverting circuit. 

A signal driving circuit (Fig. 1 ) for changing the output order of said image signal 
received from a memory circuit (Col. 25, lines 65 - Col. 26, line 3) in each scan order, 
while outputting to the display panel (Col. 1, lines 6-9, Fig. 1, # 1 10) an image signal 
that is used to perform a first image display by said scan order and a second image 
display by the inverted scan order based on an inverted scan signal at different times, 
based on said data signal stored in said memory circuit and the scan driving signal 
outputted from the scan driving circuit (Fig. 1, # 130, 140). 

Therefore, since both Lee and Fukumoto et al. are in the same field of endeavor, and 
because Fukumoto et al. asserts that the driving technique was well known, and that 
any source can be used as a trigger to switch the shutters, at the time of the invention, it 
would have been obvious to one of ordinary skill in the art to use the display panel 
driver in Lee to drive the display panel in Fukumoto et al. to enable display of regular 
and mirror images in each unit scan period based on a single field unit or a single frame 
unit. It would further have been obvious to control the shutters in Fukumoto et al. based 
on an output signal from the signal inverting circuit in Lee, enabling the shutter control 
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means to control the opening and closing of shutters in synchronism with the switching 
of the display period by the display control means. 



8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukumoto 
et al. (Japanese Application # 07-244267) in view of Edwards (US Patent # 5,717,412), 
and Kanemori et al. (US Patent # 5,164,851 ) and further in view of Lee (US Patent # 
4,975,691). 

As for claim 4, Fukumoto et al. in view of Edwards, and in further view of Kanemori et al. 
teaches al the claimed limitations of claim 3, however, they do not tea&h: 
Wherein said display control means causes said mirror image to be displayed 
alternately in each horizontal scan by the one set and the other set of said single picture 
element. 

However, Fukumoto et al. asserts that this operation was well known in the art, so the 
details were omitted from the specification (Paragraph [0017]). 

Lee teaches: 

A scan inversion symmetric drive circuit (Fig. 1 ) for display control of an 
electroluminescent display panel (Col. 1 , lines 6-9, Fig. 1 , # 1 1 0) which is capable of 
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displaying a mirror image alternately in each horizontal scan by the one set and the 
other set of said single picture element. (Col. 3, line 67 - Col. 4, line 9). 

Therefore, since both Lee and Fukumoto et al. are in the same field of endeavor, and 
because Fukumoto et al. asserts that the driving technique was well known, and that 
any source can be used as a trigger to switch the shutters, at the time of the invention, it 
would have been obvious to one of ordinary skill in the art to use the display panel 
driver in Lee to drive the display panel in Fukumoto et al. to enable display of regular 
and mirror images alternately in each horizontal scan by the one set and the other set of 
said single picture element. It would further have been obvious to control the shutters in 
Fukumoto et al. based on an output signal from the signal inverting circuit in Lee, 
enabling the shutter control means to control the opening and closing of shutters in 
synchronism with the switching of the display period by the display control means. 



9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukumoto et al. (Japanese Application # 07-244267) in view of Lee (US Patent # 
4,975,691), and further in view of Arai (US Patent # 5,357,355). 

As for claim 17, Fukumoto et al. in view of Lee teaches al the claimed limitations of 
claim 1 , however, they do not teach: 
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Wherein the display control means of said display panel and said shutter means are 
controlled by the same circuit. 

Arai teaches: 

A double sided thin panel display (Fig. 4) which utilizes an electroluminescent display 
panel (Fig. 4, # 11a) sandwiched between a liquid crystal shutter panel (Fig. 4, # 11b) 
and a shutter mode liquid crystal display panel (Fig. 4, # 11 h), all three being controlled 
in the same circuit by a single controller (Fig. 4, # 1 1m) 

Therefore, since both Arai and Fukumoto et al. are in the same field of endeavor, and 
because both Arai and Fukumoto et al. disclose an electroluminescent panel 
sandwiched between two shutter mode liquid crystal panels, at the time of the invention, 
it would have been obvious to one of ordinary skill in the art to use the display control 
circuit in Arai to drive the display panel in Fukumoto et al. to control both the display 
panel and shutter panels with the same control circuit. 

Conclusion 

1 0. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Okumura et al. (US Patent # 5,572,343) discloses display system using Liquid crystal 
shutters. 

Okada et al. (US Patent # 5,719,651) discloses a liquid crystal display with subpixels 
Antila et al. (US Patent # 6,583,770) discloses a display viewable from two sides 
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Yoon (US Patent # 6,697,083) discloses a display viewable from two sides 
Parthasarathy et al. (US Patent # 6,40,031 ) discloses a transparent EL display 
Cheung et al. (US Patent # 6,541 ,908) discloses a transparent EL display 
Otsuka (Japanese patent # JP 07218899 A) discloses a transparent display sandwiched 
between two liquid crystal shutters to form a double sided display panel. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert E. Carter whose telephone number is 571-270- 
3006. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Kelley can be reached on 571-272-7331. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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